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antiferroelectric substance 2 and the phosphor layer 6. 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an emissive 
display element with which the constitution of a 
lightweight and small-sized plane display having a large 
display area is possible, discharge current is hardly 
affected by a working environment, large current is 
stably obtainable and uniform characteristics and 
improved durability are obtainable. 

SOLUTION: This emissive display element has an 
antiferroelectric substance 2, a front surface electrode 
3 and rear surface electrode 4 for impressing AC 
electric fields on the antiferroelectric substance 2 and 
a phosphor layer 6 for emitting light by the cold 
electrons radiated when the alternate electric fields 
are impressed on the antiferroelectric substance 2. The 
front surface electrode 3 and rear surface electrode 4 
are respectively disposed above and below the 
antiferroelectric substance 2 and at least one of both 
electrodes may be a comb-shaped or holed electrode. 
Glass 7 is disposed in the upper part of the 
antiferroelectric substance 2. The phosphor layer 6 and 
the front surface electrode 3 are disposed between the 
glass 7 and the antiferroelectric substance 2. At least 
either of vacuum gas, insulator or (n) type 
semiconductor may be disposed between the 



The cold electron release side of the antiferroelectric 
substance 2 may be approximately flat . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Antiferroelectric crystal (2) Antiferroelectric crystal (2) Top-face electrode for impressing an alternating 
electric field (3) And rear-face electrode (4) Antiferroelectric crystal (2) Fluorescent substance layer which emits 
light with the cold electron emitted when an alternating electric field is impressed (6) Luminescence display device 
characterized by having. 

[Claim 2] Said top-face electrode (3) And rear-face electrode (4) Said antiferroelectric crystal (2) It is the 
luminescence display device according to claim 1 which is arranged up and down, respectively and is characterized 
by at least one side being Kushigata or a porous dehiscence feeding pole among these two electrodes. 
[Claim 3] Said antiferroelectric crystal (2) Glass arranged in the upper part (7) Glass (7) And antiferroelectric 
crystal (2) Fluorescent substance layer arranged in between (6) And top-face electrode (3) Luminescence display 
device according to claim 1 or 2 characterized by having. 

[Claim 4] Said antiferroelectric crystal (2) Fluorescent substance layer (6) Luminescence display device according 
to claim 1, 2, or 3 characterized by preparing any one of vacuum gas, an insulator, or the n-type semiconductors at 
least in between. 

[Claim 5] Said antiferroelectric crystal (2) A cold electron emission side is a luminescence display device according 
to claim 1 , 2, 3, or 4 characterized by being abbreviation flatness. 

[Claim 6] The luminescence display device according to claim 1, 2, 3, 4, or 5 characterized by having put said one 
or more luminescence display devices in order, and constituting a flat-surface drop. 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescence display device which makes a fluorescent 

substance emit light using the cold electron emission of an antiferroelectric crystal. 

[0002] 

[Description of the Prior Art] As a drop for man machine interfaces with a computer, it is small and flat-surface 
drops which are easy to use, such as a liquid crystal display and a plasma display, are coming to be used well. That 
to which it was suitable for the low-power drive, and correspondence used the easy field emission display device 
also for color display-ization as one of the flat-surface drop of this is studied. 

[0003] There are some which are indicated by the official report of JP,7-64490,A concerning such a field emission 
display device, and the typical structure of the eel of the field emission display device is shown in drawing 12 . 
Hereafter, it explains based on drawing 12 . The insulator substrate 82 is formed in the lower part in a eel 81, and 
the lower electrode layer 83, the ferroelectric layer 84, and the up electrode layer 85 carry out a laminating to order, 
and are formed in the up front face of the insulator substrate 82. A glass cell 86 is formed in the upper part in a eel 
81, and the fluorescent substance layer 87 is formed inside the glass cell 86 which the up electrode layer 85 
counters. Moreover, a power source 88 is connected to the lower electrode layer 83, and the up electrode layer 85 is 
connected to the ground (touch-down). Furthermore, between the fluorescent substance layer 87 and a glass cell 86, 
the bias electrode 89 is formed preferably, and the forward bias power supply 90 is connected to the bias electrode 
89. And the inside of a eel 81 is held at the vacua. 

[0004] In such a eel 81, if the alternation pulse voltage more than a predetermined electrical potential difference is 
impressed to the lower electrode layer 83 according to a power source 88, the remanence of a ferroelectric will be 
reversed within the ferroelectric layer 84, and strong electric field will arise by this reversal. If the strong electric 
field beyond a predetermined value are impressed to the ferroelectric layer 84, the electron in a ferroelectric will be 
pulled out by the up electrode layer 85, and will be emitted to the external world by the tunnel effect. (This is called 
the so-called field-electron-emission phenomenon.) When the electron emitted from this up electrode layer 85 is 
irradiated by the fluorescent substance layer 87, a fluorescent substance emits light. [0005] which can increase 
luminescence of a fluorescent substance since the electron emitted from the up electrode layer 85 will be 
accelerated and the fluorescent substance layer 87 will irradiate, if the forward bias voltage beyond a predetermined 
value is impressed to the bias electrode 89 at this time Since thin-film-izing of a layered product and the 
miniaturization of a eel can be performed while being able to make light emit by the low battery comparatively, 
since it was made such a configuration, minute-ization of a display device can be performed and a thin display 
device can be manufactured at a flat surface. Moreover, it can respond also to color display-ization easily by 
changing the class of fluorescent substance layer. 

[0006] Moreover, in the official report of JP,7-57620,A, the proposal of the field emission display device using the 
semi-conductor of p-n junction is made. The structure of the chip section of such a field emission display device is 
shown in drawing 13 . The chip section 95 formed in the upper part of the p type semiconductor substrate 91 in the 
shape of a pyramid can be formed, and p mold impurity range 92 is formed in the up front face of the p type 
semiconductor substrate 91 which contained this chip section 95 further, n mold impurity range 93 is formed in the 
upper part of p mold impurity range 92. And the shallow junction field 98 is formed in the surface part of said chip 
section 95 with n mold impurity 93, and chip section 95 the very thing has p-n junction. 

[0007] The oxide film 94 which has opening to which the front face of the p type semiconductor substrate 91 is 
oxidized around the chip section 95, and the chip section 95 is exposed is formed in the upper part of the p type 
semiconductor substrate 91, and the insulator layer 96 which has a pinhole corresponding to opening of an oxide 
film 94 is formed in the upper part of this oxide film 94. The conductive layer 97 which has opening corresponding 
to the pinhole of an insulator layer 96 is formed in the upper part of an insulator layer 96. 
[0008] In such a configuration, if the reverse bias electrical potential difference of a predetermined electrical - 
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potential-difference value is impressed to a conductive layer 97 to the electrode (not shown) prepared in the lower 
part of the p type semiconductor substrate 91, the electron by the tunnel effect will be emitted from the p-n junction 
section of the chip section 95. Light can be made to emit by making this field emission electron irradiate the 
fluorescent substance layer (not shown) which countered the chip section 95 and was arranged in the upper part of a 
conductive layer 97. At this time, the display device section containing the chip section 95 and a fluorescent 
substance layer is held in the vacuum. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the luminescence display device using the above field 
emission electrons, it has the following troubles. When using a ferroelectric, in order to make the emission current 
reach in the fluorescent substance layer 87 well, the inside of the eel 81 in which the electron emission section and a 
fluorescent substance layer were arranged must be held to the vacua which fills a predetermined degree of vacuum. 
Therefore, there is constraint on structures, like the reinforcement for sealing with glass is needed. In manufacturing 
the big flat-surface drop of a screen product, this is disadvantageous at Men of a light weight and a miniaturization. 
[0010] Moreover, although it is necessary to impress an alternation electrical potential difference, if an alternating 
electric field E is impressed in the vertical direction of the ferroelectric layer 84 like drawing 14 , according to the 
piezo-electric effect, mechanical shrinkage will occur in the direction perpendicular to this electric field, and 
mechanical elongation will occur in the parallel direction. Since the joint of the upper and lower sides of the 
ferroelectric layer 84 is restrained by the up electrode layer 85 and the lower electrode layer 83, stress collects with 
the stress of the ferroelectric layer 84 interior by this distortion. Therefore, the endurance of the ferroelectric layer 
84 is reduced and the life of a display device is degraded. 

[001 1] Moreover, it is Remanence Ps even if, as for a ferroelectric, the impression electric field E return to zero, as 
shown in drawing 15 . It remains. However, since a fluorescent substance is also a dielectric when [ of the up 
electrode layer 85 ] the fluorescent substance layer 87 is immediately arranged in the upper part and it considers as 
a flat-surface drop, it is the above-mentioned remanence Ps of the ferroelectric layer 84. In response to effect, a 
remanence arises also in the fluorescent substance layer 87. By this, irregular luminescence of a fluorescent 
substance occurs or problems, like a speed of response becomes slow arise. This serves as a disadvantageous point 
for constituting the flat-surface drop which does not use a vacuum. 

[0012] On the other hand, since the emission current is small when using p-n junction, the emission current tends to 
receive effect in the property (it is henceforth called the vacuous quality) of the minute amount matter contained in 
the degree of vacuum in the vacuum in which the electron emission section and a fluorescent substance layer are 
arranged, and a vacuum greatly. For this reason, it is necessary to hold the display device section in the vacuum 
with which a predetermined degree of vacuum and the vacuous quality are filled. 

[0013] Moreover, in order to make an electric-field electron easy to emit, it is necessary to change the emission 
section into a sharp condition. For this reason, although the emission section is made a pyramid-like chip or is made 
the square pole-like chip, such a sharp chip must be formed with a minute dimension (the above-mentioned 
conventional example pyramid-like chip with a magnitude of 2 micrometers). However, since it must be based on 
etching of my chroma C NINGU etc. in order to form with a minute dimension in this way for example, the process 
of formation becomes very complicated. Consequently, on the occasion of enlargement of a screen product, it 
becomes difficult to acquire the homogeneity of the property of the electron emission section. 
[0014] Moreover, it will be etched into the plus ion with which a part with the sharp tip of the pyramid-like chip 
section 95 exists in a vacuum, and will be easy to change round, and, for this reason, the emission current will 
become small by emission of long duration. Furthermore, since the current capacity of a part with a sharp tip is 
small, there is a limitation in enlarging the emission current. 

[0015] This invention is made paying attention to the above-mentioned conventional trouble, and it aims at offering 
the luminescence display device which can aim at equalization of a property, and improvement in endurance while 
it can acquire a stably big current that it is easy to constitute the flat-surface drop of a big screen product 
lightweight and small, and the emission current cannot receive environmental influence of operation easily. 
[0016] 

[Means for Solving the Problem] The luminescence display device of this invention is equipped with the 
antiferroelectric crystal 2, the top-face electrode 3 for impressing an alternating electric field to an antiferroelectric 
crystal 2 and the rear-face electrode 4, and the fluorescent substance layer 6 that emits light with the cold electron 
emitted when an alternating electric field is impressed to an antiferroelectric crystal 2. 

[0017] Since an antiferroelectric crystal is used, there are also many amounts of the cold electron emitted at this 
time by polarization becoming large compared with a ferroelectric even if it impresses the alternating electric field 
of equal magnitude. Therefore, the emission current becomes large. Moreover, since this emission current cannot be 
easily influenced by a degree of vacuum etc., the emission current of the magnitude stabilized even if it did not use 
a vacuum is acquired. Moreover, since distortion generated in an antiferroelectric crystal is extended [ as opposed 
to / both / the direction of electric field, and a direction right-angled to this ] according to the piezo-electric effect by 
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the alternating electric field, the internal stress of an antiferroelectric crystal becomes small and, therefore, its life 
improves. Moreover, since polarization becomes zero when impression electric field are made into zero, even when 
an antiferroelectric crystal and a fluorescent substance are contacted directly and a flat-surface drop is constituted, 
irregular luminescence of a fluorescent substance is not produced but the responsibility of luminescence of a 
fluorescent substance becomes good. 

[0018] Since a bigger radiation current than the case where the semi-conductor of p-n junction is used is acquired 
without receiving effect in a degree of vacuum etc., the stability of luminescence becomes good. Since a cold 
electron is easily emitted even from the flat front face of an antiferroelectric crystal, it becomes unnecessary and to 
form the electron emission section in a sharp configuration like the shape of a pyramid, or the square pole. 
Therefore, since the formation process of a display device is simplified, a component with a uniform property is 
obtained easily, and it becomes easy to make the drop of a large area. Moreover, since an electron is emitted from 
the flat-surface section, it also becomes possible to pass a high current, even if it passes a long duration current 
further, the configuration of the emission section does not change and the stability of a display becomes good. 
[0019] Moreover, in the above-mentioned luminescence display device, said antiferroelectric crystal 2 may be 
arranged up and down, respectively, and at least one side of said top-face electrode 3 and the rear- face electrode 4 
may be Kushigata or a porous dehiscence feeding pole among these two electrodes. 

[0020] Since it considered as the above-mentioned configuration, when a flat-surface drop is constituted, it becomes 
easy to make the location of the arbitration of this unit display eel emit light by arranging each unit display eel in 
matrix to a plane, choosing in matrix the top-face electrode 3 and the rear-face electrode 4 of an antiferroelectric 
crystal which it intersected perpendicularly and were prepared for each other up and down, and impressing an 
alternating electric field. Consequently, it becomes easy to constitute a flat-surface drop. 

[0021] Moreover, the above-mentioned luminescence display device may be equipped with the glass 7 arranged in 
the upper part of said antiferroelectric crystal 2, and the fluorescent substance layer 6 and the top-face electrode 3 
which were arranged between glass 7 and an antiferroelectric crystal 2. 

[0022] Since it considered as the above-mentioned configuration, the cold electron emitted from an antiferroelectric 
crystal reaches a fluorescent substance layer, and makes a fluorescent substance emit light. This luminescence is 
checked from the eel outside through the glass of the upper part of a fluorescent substance layer. Therefore, a 
luminescence display device can consist of easy structures. 

[0023] Moreover, as for the above-mentioned luminescence display device, any one of vacuum gas, an insulator, or 
the n-type semiconductors may be prepared at least between said antiferroelectric crystals 2 and fluorescent 
substance layers 6. 

[0024] Since the cold electron emitted from the antiferroelectric crystal reaches a fluorescent substance layer very 
efficiently when vacuum gas is used, whenever [ luminescence / of a fluorescent substance ] can be enlarged. When 
using an insulator or a n-type semiconductor instead of vacuum gas, since it is not necessary to make it the structure 
where the reinforcement for maintaining a degree of vacuum is required, structure becomes easy. Furthermore, 
since a semi-conductor can constitute the whole display device, a configuration becomes easy and a thin shape, a 
light weight, and a miniaturization can be attained. 

[0025] Moreover, it is more desirable for the above-mentioned luminescence display device to be abbreviation 
flatness for the cold electron emission side of said antiferroelectric crystal 2. 

[0026] Since a current can be enlarged, it is easy to make luminescence bright by this. Moreover, [0027] stabilized 
even if a display property uses it for a long period of time Moreover, said one or more luminescence display devices 
may be put in order, and a flat-surface drop may be constituted. 

[0028] Since it considered as the above-mentioned configuration, the flat-surface drop of a large area with which a 

uniform display property is acquired stably simply [ structure ] is constituted easily. 

[0029] 

[The gestalt and example] of implementation of invention Below, the gestalt and example of implementation of 
invention are explained, referring to drawing. Drawing 1 is the sectional view showing the first example of a 
luminescence display device. The luminescence display device 1 uses an antiferroelectric crystal 2 as the base, and 
is constituted. On an insulating substrate 8, the rear-face electrode 4, the antiferroelectric crystal 2, and the top-face 
electrode 3 of Kushigata are formed in order. A predetermined distance is kept above the top-face electrode 3, glass 
7 is arranged, and an antiferroelectric crystal 2 is countered, and the fluorescent substance layer 6 is formed in the 
inferior surface of tongue of glass 7. Moreover, in this example, the space between the top-face electrode 3 and 
glass 7 is held to the vacua, and the grid electrode 5 is formed in this space. And the rear-face electrode 4 was 
connected to the ground (touch-down), and the alternation power source 9 which impresses a forward alternation 
electrical potential difference between the top-face electrode 3 and the rear-face electrode 4 is connected. Moreover, 
although die power source which impresses forward bias voltage is connected to the grid electrode 5, in this 
example, the alternation power source 9 was made to serve a double purpose, and it has connected with the grid 
electrode 5. 
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[0030] Next, an operation is explained based on drawing 2 thru/or drawing 4 . Drawing 2 expresses an example of 
the polarization property of an antiferroelectric crystal 2, and drawing 4 expresses the example of the electron 
emission characteristic of an antiferroelectric crystal 2 for the example of the output wave [ drawing 3 ] of the 
alternation power source 9 again, respectively. If an alternating electric field is impressed to rear-face inter- 
electrode 4 as the top-face electrode 3 according to the alternation power source 9 in the above display devices, in 
an antiferroelectric crystal 2, it is 0 to Emax. Periodic electric field are impressed in between. Emax There is the 
switching field S where induction of the polarization P is rapidly carried out by impression electric field like 
drawing 2 to the front. While impression electric field are impressed from 0 to the switching field S, an electron is 
induced the near top face of the top-face electrode 3 of an antiferroelectric crystal 2. 

[003 1] If induction of the polarization is rapidly carried out in the switching field S at this time, the attracted above- 
mentioned electron will oppose this polarization, and an electron (it is henceforth called a cold electron) will come 
to be emitted from the front face of the antiferroelectric crystal 2 located in the part of the clearance between the 
top-face electrodes 3 of Kushigata according to the tunnel effect. Drawing 4 shows the situation in case this cold 
electron is generated rapidly, and a cold electron is rapidly emitted in the impression electric field near the 
switching field S. It is accelerated with the grid electrode 5, the emitted cold electron reaches the fluorescent 
substance layer 6, after passing the grid electrode 5, and the fluorescent substance layer 6 emits light by the 
predetermined color. This luminescence is recognized from the outside through glass 7. 
[0032] Emission of a cold electron has stopped until emission of the above-mentioned cold electron stopped, 
impression electric field returned to 0 and it became near the switching field S again, when passing the switching 
field S. If impression electric field are repeated on a predetermined frequency, the above emission and emission halt 
of a cold electron will be repeated, and, thereby, the fluorescent substance layer 6 will repeat the process of 
luminescence and a luminescence halt. Since there is also residual luminescence of the fluorescent substance layer 6 
when the frequency of the above-mentioned impression electric field is carried out more than a predetermined 
frequency, it is recognized as luminescence is continuing to human being's eyes. Therefore, use becomes possible as 
a drop by controlling impression and un-impressing by an external controller (not shown) etc. [ of electric field ] 
[0033] As an antiferroelectric crystal 2, the ceramics of a Pb-La-Zr-Sn-Ti-O system, a Pb-Nb-Zr-Sn-Ti-O system, 
and a Pb-La-Zr-Ti-O system etc. can be used, for example. In this example, "Pb0.97 La0.02 Zr0.66 Sn0.24 Ti 
0.1O3" called the PLZST ceramics is adopted, and thickness L2 of this ceramic layer is set to 30 micrometers. The 
polarization property of said drawing 2 shows the property of this adopted PLZST ceramics. 
[0034] The wave of the impression electric field of the alternation power source 9 is fitted to the polarization 
property of this PLZST ceramics. For example, peak electric-field values are 45 kV/cm like drawing 3 . The 
forward alternating electric field of a 100Hz triangular wave was impressed. Here, the peak electric-field value to 
impress is set up by said switching field S of an antiferroelectric crystal 2. In addition, the wave of an alternating 
electric field may not be limited to a triangular wave, and a rectangular pulse shape may be used, for example, an 
alternation frequency corresponds to the responsibility of an antiferroelectric crystal 2 etc., and it is several kHz. 
You may carry out. 

[0035] the top-face electrode 3 and the rear- face electrode 4 — for example, Pt, Au, Ag-Pd, Pd, aluminum, and Cu 
etc. ~ it is constituted. It is more desirable to make the top-face electrode 3 into the structure of having a clearance 
so that an electron may be easy to be emitted from the front face of an antiferroelectric crystal 2 when an alternating 
electric field is impressed between the top-face electrode 3 and the rear-face electrode 4. Therefore, although the 
top-face electrode 3 of Kushigata like drawing 1 is adopted in this example, it is good also as an electrode with 
which this top-face electrode 3 prepared the clearance between the shape of a hole of predetermined magnitude 
inside the flat electrode for the above-mentioned reason. 

[0036] And in a flat-surface drop which displays an alphabetic character and a graphic form, for example by dot 
display, a plane is made to line up in all directions, a display eel is put in order, and in matrix, each display eel is 
accessed and is driven in many cases. At this time, it is [ antiferroelectric crystal / 2 ] more desirable to have made 
each intersect perpendicularly up and down, to have prepared, and to make this into the top-face electrode 3 and the 
rear-face electrode 4 in the electrode of Kushigata which specifies a matrix. Only the top-face electrode 3 is made 
into Kushigata in this example, and it is the electrode width of face L5 of this Kushigata. It may be 0.3mm. 
[0037] moreover, the insulating substrate 8 — for example, aluminum 203, Mg O, and Si etc. — you may be glass 
although constituted. When the fluorescent substance layer 6 emits light, the fluorescent substance layer 6 is formed 
in the inferior surface of tongue of glass 7 so that the luminescence can be seen from the exterior, but even if it 
constitutes glass 7 from the same insulator as the above insulating substrates 8, an operation of luminescence by the 
antiferroelectric crystal of this invention does not change. 

[0038] Moreover, 1 side LI like [ in this example ] drawing 1 The above-mentioned display device 1 is formed on 
the insulating substrate 8 of the shape of a square which is 10mm, and it is the distance L3 between the top-face 
electrode 3 and the grid electrode 5. Distance L4 between 10mm, the grid electrode 5, and the fluorescent substance 
layer 6 It may be 5mm. Thus, since the distance between the top-face electrode 3 and the fluorescent substance 
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layer 6 is long, the space between the top-face electrode 3 and glass 7 is held to the vacua, and the grid electrode 5 
is provided in this space so that the emission electron may tend to reach the fluorescent substance layer 6. The 
degree of vacuum of the above-mentioned vacuum is lOPa. It is good at extent made low, and has been hard coming 
to receive effect in a degree of vacuum conventionally. Since said cold electron is emitted from the whole front face 
of the antiferroelectric crystal 2 located in the part of the clearance between the top-face electrodes 3 of Kushigata, 
this is because the emission current becomes large and it was hard coming to receive effect in a degree of vacuum. 
[0039] Next, the second example is explained with reference to drawing 5 . Drawing 5 expresses the cross section 
of the unit display eel of a display device 1. In this example, the following intermediate products 10 are used instead 
of the vacuum in the first example. For example, an insulator like silicon OKISAITO is used, making it into the 
thickness of hundreds of A or less, or a n-type semiconductor or inert gas is used. Other configurations are the same 
as that of the first example. 

[0040] If an alternating electric field is impressed between the top-face electrode 3 and the rear-face electrode 4 like 
the above-mentioned also in this case, a cold electron will be emitted from the up front face of an antiferroelectric 
crystal 2. At the time of an insulator when the above-mentioned intermediate product 10 is very thin, this cold 
electron is accelerated with the grid electrode 5, and an insulator with a thickness of hundreds of A or less is passed, 
and it reaches the fluorescent substance layer 6. Moreover, if the above-mentioned cold electron is poured in at the 
time of a n-type semiconductor, it will be accelerated with the grid electrode 5 with an internal suspension electron, 
and this cold electron will reach the fluorescent substance layer 6. At the time of inert gas, the above-mentioned 
cold electron is similarly accelerated in the inside of inert gas, and the fluorescent substance layer 6 is reached. 
[0041] Thus, since a vacuum is not used, there are no problems, like the structure for maintaining reinforcement so 
that the glass 7 used for the screen of a drop may not be crushed by the vacuum becomes complicated. Therefore, it 
becomes easy to enlarge a drop. Moreover, a very thin drop can be constituted compared with the case where a 
vacuum is used. 

[0042] The third example is explained based on drawing 6 . Drawing 6 expresses the cross section of the unit 
display eel of a display device 1 . On an insulating substrate 8, the rear- face electrode 4, the antiferroelectric crystal 
2, and the top-face electrode 3 of Kushigata are formed in order like an above-mentioned example. A predetermined 
distance is kept above the top-face electrode 3, glass 7 is arranged, and the grid electrode 5 is formed in the inferior 
surface of tongue of glass 7. Furthermore, an antiferroelectric crystal 2 is countered and the fluorescent substance 
layer 6 is formed in the inferior surface of tongue of the grid electrode 5. Moreover, in this example, the same 
intermediate product 10 as the 2nd example is used between the top-face electrode 3 and glass 7. The connection of 
the alternation power source 9 with each electrode is the same as that of an old example. 

[0043] An operation of this example becomes being the same as that of the second example of the above. And since 
a vacuum is not used also in this case, it becomes easy to enlarge a drop. Furthermore, since the grid electrode 5 
was formed between glass 7 and the fluorescent substance layer 6, distance of the fluorescent substance layer 6 and 
the top-face electrode 3 can be made smaller than the second example, and a therefore further thin drop can be 
constituted. 

[0044] The fourth example is explained based on the sectional view of the unit display eel of the display device 1 
shown in drawing 7 . In this example, the rear-face electrode 4 and the antiferroelectric crystal 2 are formed in the 
upper part of an insulating substrate 8 in order. The top-face electrode 3 and the fluorescent substance layer 6 of 
Kushigata are formed in the top face of an antiferroelectric crystal 2 by turns. Namely, it is in the condition that the 
fluorescent substance layer 6 was arranged between the electrodes of Kushigata. And glass 7 is arranged in the top 
face of the top-face electrode 3 and the fluorescent substance layer 6. 

[0045] If an alternating electric field is impressed between the top-face electrode 3 and the rear-face electrode 4 like 
the above-mentioned, a cold electron will be emitted from the up front face of an antiferroelectric crystal 2. This 
cold electron is irradiated by the fluorescent substance layer 6 which is in a top face immediately, and luminescence 
of a fluorescent substance is checked with glass 7 from the exterior. Thus, in this example, since an antiferroelectric 
crystal 2 and the fluorescent substance layer 6 are contacted and are arranged, when there is no intermediate product 
10 like a last example and a drop is constituted, it can be made a thin shape very much. Moreover, since a vacuum 
is not used, it becomes easy to enlarge a drop. 

[0046] The fifth example is explained with reference to drawing 8 . The example which this example arranges a unit 
display eel to a plane in all directions, and constitutes a flat-surface drop is shown, and drawing 8 expresses the 
sectional view of the display device 1. Although the rear- face electrode 4, the antiferroelectric crystal 2, and the 
top-face electrode 3 are formed in the upper part of an insulating substrate 8 in order, the rear-face electrode 4 and 
the top-face electrode 3 are used as the electrode of Kushigata which lies at right angles to each other. For example, 
each Kushigata electrode of the rear-face electrode 4 is arranged like drawing 8 to the x axis of the x-y flat surface 
of a flat-surface drop, and parallel, and each Kushigata electrode of the top-face electrode 3 is arranged to the y-axis 
and parallel. The tandem- type electrode of the tandem-type electrode of at least one rear- face electrode 4 and at 
least one top-face electrode 3 is arranged by each unit display eel C. In this example, one rear-face electrode 4 and 
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two top-face electrodes 3 are arranged in each unit display eel C, and the fluorescent substance layer 6 is formed 
between two top-face electrodes 3. Inside the top-face electrode 3, the hole of predetermined magnitude may be 
prepared like drawing 9 , and the fluorescent substance layer 6 may be formed into this hole, the top-face electrode 
3 and the fluorescent substance layer 6 — glass 7 is immediately formed in the top face. Moreover, an intermediate 
product 1 1 is formed between the top-face electrodes 3 of each unit display eel C which adjoined. This intermediate 
product 1 1 may consist of an insulator (a gas, a liquid, and a solid-state are not asked) or air, a vacuum, etc. 
[0047] If an alternating electric field is impressed between the top-face electrode 3 of each unit display eel C, and 
the rear-face electrode 4, a cold electron will be emitted from the up front face of an antiferroelectric crystal 2, the 
fluorescent substance layer 6 which has this cold electron in a top face immediately will irradiate, and a fluorescent 
substance will emit light. At this time, the above-mentioned alternating electric field is controlled in matrix between 
the top-face electrode 3 and the rear-face electrode 4, and an alternating electric field is impressed so that the unit 
display eel C of a position may emit light, namely, the rear-face electrode 4 for every unit display eel C — the y-axis 
electric-field controller 15 respectively - the power-source line yl, y2, and y3 etc. — it connects — having — 
moreover, the top-face electrode 3 for every unit display eel C - the x-axis electric-field controller 1 6 - 
respectively - the power-source line xl, x2, and x3 etc. - it connects. And the alternation power source 9 is 
connected to this x-axis electric-field controller 16 and the y-axis electric-field controller 15. 
[0048] Drawing 10 expresses the example of electric-field control of the x-axis electric-field controller 16 and the 
y-axis electric-field controller 15. the y-axis electric-field controller 15 — a predetermined period - cyclic - each 
power-source line y 1, y2, and y3 etc. — only predetermined time is connected to the alternation power source 9. 
power-source line y 1 the time of connecting with the alternation power source 9 — the x-axis electric-field 
controller 16 - power-source line yl The power-source line xl of the top-face electrode 3 corresponding to the eel 
which should be turned on in each unit display eels CI 1 and C21 and C31 grade which are located on the 
corresponding rear-face electrode 4, x2, and x3 etc. - it connects with the alternation power source 9. An 
alternating electric field is impressed only to the eel which should be turned on by this, and this eel turns on only 
the above-mentioned predetermined time by it. the power-source line xl corresponding to the eel which should be 
turned on to the alternation power source 9 corresponding to each power-source line by which sequential 
connection was made, x2, and x3 etc. — it can connect with the alternation power source 9, and can go, and the unit 
display eel C of a position can be made to emit light in matrix [ thus, ] 

[0049] In both this examples, since it is arranging so that the rear-face electrode 4 and the top-face electrode 3 may 
be used as the electrode of Kushigata and it may intersect perpendicularly with each other, each unit display eel is 
chosen in matrix, and it can display on arbitration. Therefore, it becomes possible to constitute as a flat-surface drop 
which can display an alphabetic character, a graphic form, etc. Since an antiferroelectric crystal 2 and the 
fluorescent substance layer 6 are contacted and are arranged like a last example, a drop becomes a thin shape very 
much. Moreover, when not using a vacuum, it becomes easy to enlarge a drop. If a hole is prepared inside the top- 
face electrode 3 and the fluorescent substance layer 6 is formed into this hole, interference of luminescence of each 
unit display eels will decrease. 

[0050] Next, the sixth example is explained based on drawing 1 1 . Drawing 1 1 expresses the sectional view of the 
display device 1 when constituting a flat-surface drop like the 5th example. The rear-face electrode 4, an 
antiferroelectric crystal 2, and the top-face electrode 3 are formed in the upper part of an insulating substrate 8 in 
order, and the rear-face electrode 4 and the top-face electrode 3 are used as the electrode of Kushigata which lies at 
right angles to each other like the above-mentioned. Moreover, the fluorescent substance layer 6 is formed in the 
top face of the top-face electrode 3, and glass 7 is arranged in the top face of the fluorescent substance layer 6. You 
may constitute from the insulator or air of an intermediate product 1 1, a vacuum, etc. like a last example between an 
antiferroelectric crystal 2 and glass 7. 

[0051] If an alternating electric field is impressed between the top-face electrode 3 of each unit display eel C, and 
the rear-face electrode 4, a cold electron is emitted from the up front face of an antiferroelectric crystal 2, this cold 
electron will pass an intermediate product 1 1 , will be irradiated by the fluorescent substance layer 6, and a 
fluorescent substance will emit light. At this time, the above-mentioned alternating electric field is controlled in 
matrix between the top-face electrode 3 and the rear-face electrode 4 like a last example, and an alternating electric 
field is impressed so that the unit display eel C of a position may emit light. Therefore, the display eel of arbitration 
is chosen in matrix, and can be displayed, and it becomes possible to constitute as flat-surface drops, such as an 
alphabetic character and a graphic form. 

[0052] In addition, in the example of the luminescence display device explained until now, although the operation 
which an alternating electric field is impressed to an antiferroelectric crystal, and makes a cold electron emit was 
explained with reference to the numeric value, an operation and effectiveness of this invention are not limited only 
to these numeric values, and the above-mentioned numeric value is set up with the specification of the drop to 
make, the engine performance, etc., corresponding to the property of the antiferroelectric crystal to be used, 
therefore, a setup of those other than the above-mentioned numeric value - or it cannot be overemphasized that the 
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antiferroelectric crystal of other properties is used and what has the same operation and effectiveness can be 

constituted within the limits of the main point of this invention. 

[0053] 

[Effect of the Invention] Since the antiferroelectric crystal was used, the emission current can be enlarged. 
Moreover, the emission current of the magnitude stabilized even if it did not use a vacuum is acquired. Moreover, 
since the internal stress of the antiferroelectric crystal generated according to the piezo-electric effect by impression 
of an alternating electric field is small, the life of a display device can be improved. Furthermore, since polarization 
becomes zero when the above-mentioned impression electric field are made into zero, even when a flat-surface drop 
is constituted, there is no irregular luminescence of a fluorescent substance, and it can improve the responsibility of 
luminescence of a fluorescent substance. Consequently, it is durable and work of the bright luminescence display 
device excellent in the display property is attained. 

[0054] Since it became unnecessary to have formed the emission section of a cold electron with the precise 
formation process, the formation process of a display device was simplified. Therefore, a component with a uniform 
property is obtained easily and it becomes easy to make the drop of a large area. Moreover, since the electron was 
emitted from the flat-surface section, it also becomes possible to pass a high current and the display stabilized even 
if it passed the long duration current further came to be obtained. Therefore, the display engine performance and 
dependability have been improved. 

[0055] When a flat- surface drop is constituted, each unit display eel can be arranged in matrix to a plane, at least, 
either of the two electrodes can be made into Kushigata, the top-face electrode 3 and the rear- face electrode 4 of an 
antiferroelectric crystal which lie at right angles to each other up and down can be prepared, these two electrodes 
can be chosen in matrix, and an alternating electric field can be impressed. Therefore, it became easy to make the 
unit display eel of the arbitration of a flat-surface drop emit light. If a hole is prepared inside the top-face electrode 
3 and a fluorescent substance layer is formed in this hole at this time, interference of luminescence of each unit 
display eels can be lessened. Consequently, it became possible to constitute a flat-surface drop easily. 
[0056] The cold electron emitted from an antiferroelectric crystal reaches a fluorescent substance layer, makes a 
fluorescent substance emit light, and can check this luminescence from the eel outside through the glass of the 
upper part of a fluorescent substance layer. Therefore, the luminescence display device has consisted of easy 
structures. 

[0057] Since the cold electron emitted from the antiferroelectric crystal reaches a fluorescent substance layer very 

efficiently when vacuum gas is used, whenever [ luminescence / of a fluorescent substance ] can be enlarged. 

Structure can be simplified when an insulator or a n-type semiconductor is used instead of vacuum gas. Since the 

semi-conductor constituted the whole display device at this time, the configuration became easy and 

correspondence of it was attained easily at the thin shape, the light weight, and the miniaturization. 

[0058] Since the emission current can be enlarged, luminescence can be made bright. Moreover, since it was stable 

even if the display property used it for a long period of time, dependability has been improved. 

[0059] The flat-surface drop of a large area with which a display property with simply uniform structure is acquired 

stably can constitute now easily. 



[Translation done.] 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescence display device which makes a fluorescent 

substance emit light using the cold electron emission of an antiferroelectric crystal. 

[0002] 

[Description of the Prior Art] As a drop for man machine interfaces with a computer, it is small and flat- surface 
drops which are easy to use, such as a liquid crystal display and a plasma display, are coming to be used well. That 
to which it was suitable for the low-power drive, and correspondence used the easy field emission display device 
also for color display-ization as one of the flat-surface drop of this is studied. 

[0003] There are some which are indicated by the official report of JP,7-64490,A concerning such a field emission 
display device, and the typical structure of the eel of the field emission display device is shown in drawing 12 . 
Hereafter, it explains based on drawing 12 . The insulator substrate 82 is formed in the lower part in a eel 8 1 , and 
the lower electrode layer 83, the ferroelectric layer 84, and the up electrode layer 85 carry out a laminating to order, 
and are formed in the up front face of the insulator substrate 82. A glass cell 86 is formed in the upper part in a eel 
81, and the fluorescent substance layer 87 is formed inside the glass cell 86 which the up electrode layer 85 
counters. Moreover, a power source 88 is connected to the lower electrode layer 83, and the up electrode layer 85 is 
connected to the ground (touch-down). Furthermore, between the fluorescent substance layer 87 and a glass cell 86, 
the bias electrode 89 is formed preferably, and the forward bias power supply 90 is connected to the bias electrode 
89. And the inside of a eel 81 is held at the vacua. 

[0004] In such a eel 81, if the alternation pulse voltage more than a predetermined electrical potential difference is 
impressed to the lower electrode layer 83 according to a power source 88, the remanence of a ferroelectric will be 
reversed within the ferroelectric layer 84, and strong electric field will arise by this reversal. If the strong electric 
field beyond a predetermined value are impressed to the ferroelectric layer 84, the electron in a ferroelectric will be 
pulled out by the up electrode layer 85, and will be emitted to the external world by the tunnel effect. (This is called 
the so-called field-electron-emission phenomenon.) When the electron emitted from this up electrode layer 85 is 
irradiated by the fluorescent substance layer 87, a fluorescent substance emits light. [0005] which can increase 
luminescence of a fluorescent substance since the electron emitted from the up electrode layer 85 will be 
accelerated and the fluorescent substance layer 87 will irradiate, if the forward bias voltage beyond a predetermined 
value is impressed to the bias electrode 89 at this time Since thin-film-izing of a layered product and the 
miniaturization of a eel can be performed while being able to make light emit by the low battery comparatively, 
since it was made such a configuration, minute-ization of a display device can be performed and a thin display 
device can be manufactured at a flat surface. Moreover, it can respond also to color display-ization easily by 
changing the class of fluorescent substance layer. 

[0006] Moreover, in the official report of JP,7-57620,A, the proposal of the field emission display device using the 
semi-conductor of p-n junction is made. The structure of the chip section of such a field emission display device is 
shown in drawing 13 . The chip section 95 formed in the upper part of the p type semiconductor substrate 91 in the 
shape of a pyramid can be formed, and p mold impurity range 92 is formed in the up front face of the p type 
semiconductor substrate 91 which contained this chip section 95 further, n mold impurity range 93 is formed in the 
upper part of p mold impurity range 92. And the shallow junction field 98 is formed in the surface part of said chip 
section 95 with n mold impurity 93, and chip section 95 the very thing has p-n junction. 

[0007] The oxide film 94 which has opening to which the front face of the p type semiconductor substrate 91 is 
oxidized around the chip section 95, and the chip section 95 is exposed is formed in the upper part of the p type 
semiconductor substrate 91, and the insulator layer 96 which has a pinhole corresponding to opening of an oxide 
film 94 is formed in the upper part of this oxide film 94. The conductive layer 97 which has opening corresponding 
to the pinhole of an insulator layer 96 is formed in the upper part of an insulator layer 96. 
[0008] In such a configuration, if the reverse bias electrical potential difference of a predetermined electrical- 
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potential-difference value is impressed to a conductive layer 97 to the electrode (not shown) prepared in the lower 
part of the p type semiconductor substrate 91, the electron by the tunnel effect will be emitted from the p-n junction 
section of the chip section 95. Light can be made to emit by making this field emission electron irradiate the 
fluorescent substance layer (not shown) which countered the chip section 95 and was arranged in the upper part of a 
conductive layer 97. At this time, the display device section containing the chip section 95 and a fluorescent 
substance layer is held in the vacuum. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the luminescence display device using the above field 
emission electrons, it has the following troubles. When using a ferroelectric, in order to make the emission current 
reach in the fluorescent substance layer 87 well, the inside of the eel 81 in which the electron emission section and a 
fluorescent substance layer were arranged must be held to the vacua which fills a predetermined degree of vacuum. 
Therefore, there is constraint on structures, like the reinforcement for sealing with glass is needed. In manufacturing 
the big flat-surface drop of a screen product, this is disadvantageous in respect of a light weight and a 
miniaturization. 

[0010] Moreover, although it is necessary to impress an alternation electrical potential difference, if an alternating 
electric field E is impressed in the vertical direction of the ferroelectric layer 84 like drawing 14 , according to the 
piezo-electric effect, mechanical shrinkage will occur in the direction perpendicular to this electric field, and 
mechanical elongation will occur in the parallel direction. Since the joint of the upper and lower sides of the 
ferroelectric layer 84 is restrained by the up electrode layer 85 and the lower electrode layer 83, stress collects with 
the stress of the ferroelectric layer 84 interior by this distortion. Therefore, the endurance of the ferroelectric layer 
84 is reduced and the life of a display device is degraded. 

[001 1] Moreover, it is Remanence Ps even if, as for a ferroelectric, the impression electric field E return to zero, as 
shown in drawing 15 . It remains. However, since a fluorescent substance is also a dielectric when [ of the up 
electrode layer 85 ] the fluorescent substance layer 87 is immediately arranged in the upper part and it considers as 
a flat-surface drop, it is the above-mentioned remanence Ps of the ferroelectric layer 84. In response to effect, a 
remanence arises also in the fluorescent substance layer 87. By this, irregular luminescence of a fluorescent 
substance occurs or problems, like a speed of response becomes slow arise. This serves as a disadvantageous point 
for constituting the flat-surface drop which does not use a vacuum. 

[0012] On the other hand, since the emission current is small when using p-n junction, the emission current tends to 
receive effect in the property (it is henceforth called the vacuous quality) of the minute amount matter contained in 
the degree of vacuum in the vacuum in which the electron emission section and a fluorescent substance layer are 
arranged, and a vacuum greatly. For this reason, it is necessary to hold the display device section in the vacuum 
with which a predetermined degree of vacuum and the vacuous quality are filled. 

[0013] Moreover, in order to make an electric-field electron easy to emit, it is necessary to change the emission 
section into a sharp condition. For this reason, although the emission section is made a pyramid-like chip or is made 
the square pole-like chip, such a sharp chip must be formed with a minute dimension (the above-mentioned 
conventional example pyramid-like chip with a magnitude of 2 micrometers). However, since it must be based on 
etching of my chroma C NINGU etc. in order to form with a minute dimension in this way for example, the process 
of formation becomes very complicated. Consequently, on the occasion of enlargement of a screen product, it 
becomes difficult to acquire the homogeneity of the property of the electron emission section. 
[0014] Moreover, it will be etched into the plus ion with which a part with the sharp tip of the pyramid-like chip 
section 95 exists in a vacuum, and will be easy to change round, and, for this reason, the emission current will 
become small by emission of long duration. Furthermore, since the current capacity of a part with a sharp tip is 
small, there is a limitation in enlarging the emission current. 

[0015] This invention is made paying attention to the above-mentioned conventional trouble, and it aims at offering 
the luminescence display device which can aim at equalization of a property, and improvement in endurance while 
it can acquire a stably big current that it is easy to constitute the flat-surface drop of a big screen product 
lightweight and small, and the emission current cannot receive environmental influence of operation easily. 
[0016] 

[Means for Solving the Problem] The luminescence display device of this invention is equipped with the 
antiferroelectric crystal 2, the top-face electrode 3 for impressing an alternating electric field to an antiferroelectric 
crystal 2 and the rear-face electrode 4, and the fluorescent substance layer 6 that emits light with the cold electron 
emitted when an alternating electric field is impressed to an antiferroelectric crystal 2. 

[0017] Since an antiferroelectric crystal is used, there are also many amounts of the cold electron emitted at this 
time by polarization becoming large compared with a ferroelectric even if it impresses the alternating electric field 
of equal magnitude. Therefore, the emission current becomes large. Moreover, since this emission current cannot be 
easily influenced by a degree of vacuum etc., the emission current of the magnitude stabilized even if it did not use 
a vacuum is acquired. Moreover, since distortion generated in an antiferroelectric crystal is extended [ as opposed 
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to / both / the direction of electric field, and a direction right-angled to this ] according to the piezo-electric effect by 
the alternating electric field, the internal stress of an antiferroelectric crystal becomes small and, therefore, its life 
improves. Moreover, since polarization becomes zero when impression electric field are made into zero, even when 
an antiferroelectric crystal and a fluorescent substance are contacted directly and a flat-surface drop is constituted, 
irregular luminescence of a fluorescent substance is not produced but the responsibility of luminescence of a 
fluorescent substance becomes good. 

[0018] Since a bigger radiation current than the case where the semi-conductor of p-n junction is used is acquired 
without receiving effect in a degree of vacuum etc., the stability of luminescence becomes good. Since a cold 
electron is easily emitted even from the flat front face of an antiferroelectric crystal, it becomes unnecessary and to 
form the electron emission section in a sharp configuration like the shape of a pyramid, or the square pole. 
Therefore, since the formation process of a display device is simplified, a component with a uniform property is 
obtained easily, and it becomes easy to make the drop of a large area. Moreover, since an electron is emitted from 
the flat-surface section, it also becomes possible to pass a high current, even if it passes a long duration current 
further, the configuration of the emission section does not change and the stability of a display becomes good. 
[0019] Moreover, in the above-mentioned luminescence display device, said antiferroelectric crystal 2 may be 
arranged up and down, respectively, and at least one side of said top-face electrode 3 and the rear-face electrode 4 
may be Kushigata or a porous dehiscence feeding pole among these two electrodes. 

[0020] Since it considered as the above-mentioned configuration, when a flat-surface drop is constituted, it becomes 
easy to make the location of the arbitration of this unit display eel emit light by arranging each unit display eel in 
matrix to a plane, choosing in matrix the top-face electrode 3 and the rear-face electrode 4 of an antiferroelectric 
crystal which it intersected perpendicularly and were prepared for each other up and down, and impressing an 
alternating electric field. Consequently, it becomes easy to constitute a flat-surface drop. 

[0021] Moreover, the above-mentioned luminescence display device may be equipped with the glass 7 arranged in 
the upper part of said antiferroelectric crystal 2, and the fluorescent substance layer 6 and the top-face electrode 3 
which were arranged between glass 7 and an antiferroelectric crystal 2. 

[0022] Since it considered as the above-mentioned configuration, the cold electron emitted from an antiferroelectric 
crystal reaches a fluorescent substance layer, and makes a fluorescent substance emit light. This luminescence is 
checked from the eel outside through the glass of the upper part of a fluorescent substance layer. Therefore, a 
luminescence display device can consist of easy structures. 

[0023] Moreover, as for the above-mentioned luminescence display device, any one of vacuum gas, an insulator, or 
the n-type semiconductors may be prepared at least between said antiferroelectric crystals 2 and fluorescent 
substance layers 6. 

[0024] Since the cold electron emitted from the antiferroelectric crystal reaches a fluorescent substance layer very 
efficiently when vacuum gas is used, whenever [ luminescence / of a fluorescent substance ] can be enlarged. When 
using an insulator or a n-type semiconductor instead of vacuum gas, since it is not necessary to make it the structure 
where the reinforcement for maintaining a degree of vacuum is required, structure becomes easy. Furthermore, 
since a semi-conductor can constitute the whole display device, a configuration becomes easy and a thin shape, a 
light weight, and a miniaturization can be attained. 

[0025] Moreover, it is more desirable for the above-mentioned luminescence display device to be abbreviation 
flatness for the cold electron emission side of said antiferroelectric crystal 2. 

[0026] Since a current can be enlarged, it is easy to make luminescence bright by this. Moreover, [0027] stabilized 
even if a display property uses it for a long period of time Moreover, said one or more luminescence display devices 
may be put in order, and a flat-surface drop may be constituted. 

[0028] Since it considered as the above-mentioned configuration, the flat-surface drop of a large area with which a 

uniform display property is acquired stably simply [ structure ] is constituted easily. 

[0029] 

[The gestalt and example] of implementation of invention Below, the gestalt and example of implementation of 
invention are explained, referring to drawing. Drawing 1 is the sectional view showing the first example of a 
luminescence display device. The luminescence display device 1 uses an antiferroelectric crystal 2 as the base, and 
is constituted. On an insulating substrate 8, the rear-face electrode 4, the antiferroelectric crystal 2, and the top-face 
electrode 3 of Kushigata are formed in order. A predetermined distance is kept above the top-face electrode 3, glass 
7 is arranged, and an antiferroelectric crystal 2 is countered, and the fluorescent substance layer 6 is formed in the 
inferior surface of tongue of glass 7. Moreover, in this example, the space between the top-face electrode 3 and 
glass 7 is held to the vacua, and the grid electrode 5 is formed in this space. And the rear-face electrode 4 was 
connected to the ground (touch-down), and the alternation power source 9 which impresses a forward alternation 
electrical potential difference between the top-face electrode 3 and the rear-face electrode 4 is connected. Moreover, 
although the power source which impresses forward bias voltage is connected to the grid electrode 5, in this 
example, the alternation power source 9 was made to serve a double purpose, and it has connected with the grid 
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electrode 5. 

[0030] Next, an operation is explained based on drawing 2 thru/or drawing 4 . Drawing 2 expresses an example of 
the polarization property of an antiferroelectric crystal 2, and drawing 4 expresses the example of the electron 
emission characteristic of an antiferroelectric crystal 2 for the example of the output wave [ drawing 3 ] of the 
alternation power source 9 again, respectively. If an alternating electric field is impressed to rear-face inter- 
electrode 4 as the top-face electrode 3 according to the alternation power source 9 in the above display devices, in 
an antiferroelectric crystal 2, it is 0 to Emax. Periodic electric field are impressed in between. Emax There is the 
switching field S where induction of the polarization P is rapidly carried out by impression electric field like 
drawing 2 to the front. While impression electric field are impressed from 0 to the switching field S, an electron is 
induced the near top face of the top-face electrode 3 of an antiferroelectric crystal 2. 

[0031] If induction of the polarization is rapidly carried out in the switching field S at this time, the attracted above- 
mentioned electron will oppose this polarization, and an electron (it is henceforth called a cold electron) will come 
to be emitted from the front face of the antiferroelectric crystal 2 located in the part of the clearance between the 
top-face electrodes 3 of Kushigata according to the tunnel effect. Drawing 4 shows the situation in case this cold 
electron is generated rapidly, and a cold electron is rapidly emitted in the impression electric field near the 
switching field S. It is accelerated with the grid electrode 5, the emitted cold electron reaches the fluorescent 
substance layer 6, after passing the grid electrode 5, and the fluorescent substance layer 6 emits light by the 
predetermined color. This luminescence is recognized from the outside through glass 7. 
[0032] Emission of a cold electron has stopped until emission of the above-mentioned cold electron stopped, 
impression electric field returned to 0 and it became near the switching field S again, when passing the switching 
field S. If impression electric field are repeated on a predetermined frequency, the above emission and emission halt 
of a cold electron will be repeated, and, thereby, the fluorescent substance layer 6 will repeat the process of 
luminescence and a luminescence halt. Since there is also residual luminescence of the fluorescent substance layer 6 
when the frequency of the above-mentioned impression electric field is carried out more than a predetermined 
frequency, it is recognized as luminescence is continuing to human being's eyes. Therefore, use becomes possible as 
a drop by controlling impression and un-impressing by an external controller (not shown) etc. [ of electric field ] 
[0033] As an antiferroelectric crystal 2, the ceramics of a Pb-La-Zr-Sn-Ti-O system, a Pb-Nb-Zr-Sn-Ti-O system, 
and a Pb-La-Zr-Ti-O system etc. can be used, for example. In this example, "PbO.97 La0.02 Zr0.66 Sn0.24 Ti 
0.1O3" called the PLZST ceramics is adopted, and thickness L2 of this ceramic layer is set to 30 micrometers. The 
polarization property of said drawing 2 shows the property of this adopted PLZST ceramics. 
[0034] The wave of the impression electric field of the alternation power source 9 is fitted to the polarization 
property of this PLZST ceramics. For example, peak electric-field values are 45 kV/cm like drawing 3 . The 
forward alternating electric field of a 100Hz triangular wave was impressed. Here, the peak electric-field value to 
impress is set up by said switching field S of an antiferroelectric crystal 2. In addition, the wave of an alternating 
electric field may not be limited to a triangular wave, and a rectangular pulse shape may be used, for example, an 
alternation frequency corresponds to the responsibility of an antiferroelectric crystal 2 etc., and it is several kHz. 
You may carry out. 

[0035] the top-face electrode 3 and the rear- face electrode 4 - for example, Pt, Au, Ag-Pd, Pd, aluminum, and Cu 
etc. — it is constituted. It is more desirable to make the top-face electrode 3 into the structure of having a clearance 
so that an electron may be easy to be emitted from the front face of an antiferroelectric crystal 2 when an alternating 
electric field is impressed between the top-face electrode 3 and the rear-face electrode 4. Therefore, although the 
top-face electrode 3 of Kushigata like drawing 1 is adopted in this example, it is good also as an electrode with 
which this top-face electrode 3 prepared the clearance between the shape of a hole of predetermined magnitude 
inside the flat electrode for the above-mentioned reason. 

[0036] And in a flat-surface drop which displays an alphabetic character and a graphic form, for example by dot 
display, a plane is made to line up in all directions, a display eel is put in order, and in matrix, each display eel is 
accessed and is driven in many cases. At this time, it is [ antiferroelectric crystal / 2 ] more desirable to have made 
each intersect perpendicularly up and down, to have prepared, and to make this into the top-face electrode 3 and the 
rear-face electrode 4 in the electrode of Kushigata which specifies a matrix. Only the top-face electrode 3 is made 
into Kushigata in this example, and it is the electrode width of face L5 of this Kushigata. It may be 0.3 mm. 
[0037] moreover, the insulating substrate 8 for example, aluminum 203, Mg O, and Si etc. — you may be glass 
although constituted. When the fluorescent substance layer 6 emits light, the fluorescent substance layer 6 is formed 
in the inferior surface of tongue of glass 7 so that the luminescence can be seen from the exterior, but even if it 
constitutes glass 7 from the same insulator as the above insulating substrates 8, an operation of luminescence by the 
antiferroelectric crystal of this invention does not change. 

[0038] Moreover, 1 side LI like [ in this example ] drawing 1 The above-mentioned display device 1 is formed on 
the insulating substrate 8 of the shape of a square which is 10mm, and it is the distance L3 between the top-face 
electrode 3 and the grid electrode 5. Distance L4 between 10mm, the grid electrode 5, and the fluorescent substance 
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layer 6 It may be 5mm. Thus, since the distance between the top-face electrode 3 and the fluorescent substance 
layer 6 is long, the space between the top-face electrode 3 and glass 7 is held to the vacua, and the grid electrode 5 
is provided in this space so that the emission electron may tend to reach the fluorescent substance layer 6. The 
degree of vacuum of the above-mentioned vacuum is lOPa. It is good at extent made low, and has been hard coming 
to receive effect in a degree of vacuum conventionally. Since said cold electron is emitted from the whole front face 
of the antiferroelectric crystal 2 located in the part of the clearance between the top-face electrodes 3 of Kushigata, 
this is because the emission current becomes large and it was hard coming to receive effect in a degree of vacuum. 
[0039] Next, the second example is explained with reference to drawing 5 . Drawing 5 expresses the cross section 
of the unit display eel of a display device 1. In this example, the following intermediate products 10 are used instead 
of the vacuum in the first example. For example, an insulator like silicon OKISAITO is used, making it into the 
thickness of hundreds of A or less, or a n-type semiconductor or inert gas is used. Other configurations are the same 
as that of the first example. 

[0040] If an alternating electric field is impressed between the top-face electrode 3 and the rear- face electrode 4 like 
the above-mentioned also in this case, a cold electron will be emitted from the up front face of an antiferroelectric 
crystal 2. At the time of an insulator when the above-mentioned intermediate product 10 is very thin, this cold 
electron is accelerated with the grid electrode 5, and an insulator with a thickness of hundreds of A or less is passed, 
and it reaches the fluorescent substance layer 6. Moreover, if the above-mentioned cold electron is poured in at the 
time of a n-type semiconductor, it will be accelerated with the grid electrode 5 with an internal suspension electron, 
and this cold electron will reach the fluorescent substance layer 6. At the time of inert gas, the above-mentioned 
cold electron is similarly accelerated in the inside of inert gas, and the fluorescent substance layer 6 is reached. 
[0041] Thus, since a vacuum is not used, there are no problems, like the structure for maintaining reinforcement so 
that the glass 7 used for the screen of a drop may not be crushed by the vacuum becomes complicated. Therefore, it 
becomes easy to enlarge a drop. Moreover, a very thin drop can be constituted compared with the case where a 
vacuum is used. 

[0042] The third example is explained based on drawing 6 . Drawing 6 expresses the cross section of the unit 
display eel of a display device 1. On an insulating substrate 8, the rear-face electrode 4, the antiferroelectric crystal 
2, and the top-face electrode 3 of Kushigata are formed in order like an above-mentioned example. A predetermined 
distance is kept above the top-face electrode 3, glass 7 is arranged, and the grid electrode 5 is formed in the inferior 
surface of tongue of glass 7. Furthermore, an antiferroelectric crystal 2 is countered and the fluorescent substance 
layer 6 is formed in the inferior surface of tongue of the grid electrode 5. Moreover, in this example, the same 
intermediate product 10 as the 2nd example is used between the top-face electrode 3 and glass 7. The connection of 
the alternation power source 9 with each electrode is the same as that of an old example. 

[0043] An operation of this example becomes being the same as that of the second example of the above. And since 
a vacuum is not used also in this case, it becomes easy to enlarge a drop. Furthermore, since the grid electrode 5 
was formed between glass 7 and the fluorescent substance layer 6, distance of the fluorescent substance layer 6 and 
the top-face electrode 3 can be made smaller than the second example, and a therefore further thin drop can be 
constituted. 

[0044] The fourth example is explained based on the sectional view of the unit display eel of the display device 1 
shown in drawing 7 . In this example, the rear-face electrode 4 and the antiferroelectric crystal 2 are formed in the 
upper part of an insulating substrate 8 in order. The top-face electrode 3 and the fluorescent substance layer 6 of 
Kushigata are formed in the top face of an antiferroelectric crystal 2 by turns. Namely, it is in the condition that the 
fluorescent substance layer 6 was arranged between the electrodes of Kushigata. And glass 7 is arranged in the top 
face of the top-face electrode 3 and the fluorescent substance layer 6. 

[0045] If an alternating electric field is impressed between the top-face electrode 3 and the rear-face electrode 4 like 
the above-mentioned, a cold electron will be emitted from the up front face of an antiferroelectric crystal 2. This 
cold electron is irradiated by the fluorescent substance layer 6 which is in a top face immediately, and luminescence 
of a fluorescent substance is checked with glass 7 from the exterior. Thus, in this example, since an antiferroelectric 
crystal 2 and the fluorescent substance layer 6 are contacted and are arranged, when there is no intermediate product 
10 like a last example and a drop is constituted, it can be made a thin shape very much. Moreover, since a vacuum 
is not used, it becomes easy to enlarge a drop. 

[0046] The fifth example is explained with reference to drawing 8 . The example which this example arranges a unit 
display eel to a plane in all directions, and constitutes a flat-surface drop is shown, and drawing 8 expresses the 
sectional view of the display device 1 . Although the rear- face electrode 4, the antiferroelectric crystal 2, and the 
top-face electrode 3 are formed in the upper part of an insulating substrate 8 in order, the rear-face electrode 4 and 
the top-face electrode 3 are used as the electrode of Kushigata which lies at right angles to each other. For example, 
each Kushigata electrode of the rear-face electrode 4 is arranged like drawing 8 to the x axis of the x-y flat surface 
of a flat-surface drop, and parallel, and each Kushigata electrode of the top-face electrode 3 is arranged to the y-axis 
and parallel. The tandem-type electrode of the tandem-type electrode of at least one rear-face electrode 4 and at 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/13/2004 



Page 6 of 7 



least one top-face electrode 3 is arranged by each unit display eel C. In this example, one rear-face electrode 4 and 
two top-face electrodes 3 are arranged in each unit display eel C, and the fluorescent substance layer 6 is formed 
between two top-face electrodes 3. Inside the top-face electrode 3, the hole of predetermined magnitude may be 
prepared like drawing 9 , and the fluorescent substance layer 6 may be formed into this hole, the top-face electrode 
3 and the fluorescent substance layer 6 — glass 7 is immediately formed in the top face. Moreover, an intermediate 
product 1 1 is formed between the top-face electrodes 3 of each unit display eel C which adjoined. This intermediate 
product 1 1 may consist of an insulator (a gas, a liquid, and a solid-state are not asked) or air, a vacuum, etc. 
[0047] If an alternating electric field is impressed between the top-face electrode 3 of each unit display eel C, and 
the rear- face electrode 4, a cold electron will be emitted from the up front face of an antiferroelectric crystal 2, the 
fluorescent substance layer 6 which has this cold electron in a top face immediately will irradiate, and a fluorescent 
substance will emit light. At this time, the above-mentioned alternating electric field is controlled in matrix between 
the top-face electrode 3 and the rear-face electrode 4, and an alternating electric field is impressed so that the unit 
display eel C of a position may emit light, namely, the rear-face electrode 4 for every unit display eel C - the y-axis 
electric-field controller 15 - respectively - the power-source line yl, y2, and y3 etc. - it connects — having - 
moreover, the top-face electrode 3 for every unit display eel C — the x-axis electric-field controller 16 — 
respectively - the power-source line xl, x2, and x3 etc. - it connects. And the alternation power source 9 is 
connected to this x-axis electric-field controller 16 and the y-axis electric-field controller 15. 
[0048] Drawing 10 expresses the example of electric-field control of the x-axis electric-field controller 16 and the 
y-axis electric-field controller 15. the y-axis electric-field controller 15 — a predetermined period ~ cyclic — each 
power-source line yl, y2, and y3 etc. — only predetermined time is connected to the alternation power source 9. 
power-source line y 1 the time of connecting with the alternation power source 9 — the x-axis electric-field 
controller 16 — power-source line yl The power-source line xl of the top-face electrode 3 corresponding to the eel 
which should be turned on in each unit display eels CI 1 and C21 and C3 1 grade which are located on the 
corresponding rear-face electrode 4, x2, and x3 etc. — it connects with the alternation power source 9. An 
alternating electric field is impressed only to the eel which should be turned on by this, and this eel turns on only 
the above-mentioned predetermined time by it. the power-source line xl corresponding to the eel which should be 
turned on to the alternation power source 9 corresponding to each power-source line by which sequential 
connection was made, x2, and x3 etc. — it can connect with the alternation power source 9, and can go, and the unit 
display eel C of a position can be made to emit light in matrix [ thus, ] 

[0049] In both this examples, since it is arranging so that the rear-face electrode 4 and the top-face electrode 3 may 
be used as the electrode of Kushigata and it may intersect perpendicularly with each other, each unit display eel is 
chosen in matrix, and it can display on arbitration. Therefore, it becomes possible to constitute as a flat-surface drop 
which can display an alphabetic character, a graphic form, etc. Since an antiferroelectric crystal 2 and the 
fluorescent substance layer 6 are contacted and are arranged like a last example, a drop becomes a thin shape very 
much. Moreover, when not using a vacuum, it becomes easy to enlarge a drop. If a hole is prepared inside the top- 
face electrode 3 and the fluorescent substance layer 6 is formed into this hole, interference of luminescence of each 
unit display eels will decrease. 

[0050] Next, the sixth example is explained based on drawing 1 1 . Drawing 1 1 expresses the sectional view of the 
display device 1 when constituting a flat-surface drop like the 5th example. The rear-face electrode 4, an 
antiferroelectric crystal 2, and the top-face electrode 3 are formed in the upper part of an insulating substrate 8 in 
order, and the rear- face electrode 4 and the top-face electrode 3 are used as the electrode of Kushigata which lies at 
right angles to each other like the above-mentioned. Moreover, the fluorescent substance layer 6 is formed in the 
top face of the top-face electrode 3, and glass 7 is arranged in the top face of the fluorescent substance layer 6. You 
may constitute from the insulator or air of an intermediate product 1 1, a vacuum, etc. like a last example between an 
antiferroelectric crystal 2 and glass 7. 

[0051] If an alternating electric field is impressed between the top-face electrode 3 of each unit display eel C, and 
the rear-face electrode 4, a cold electron is emitted from the up front face of an antiferroelectric crystal 2, this cold 
electron will pass an intermediate product 11, will be irradiated by the fluorescent substance layer 6, and a 
fluorescent substance will emit light. At this time, the above-mentioned alternating electric field is controlled in 
matrix between the top-face electrode 3 and the rear- face electrode 4 like a last example, and an alternating electric 
field is impressed so that the unit display eel C of a position may emit light. Therefore, the display eel of arbitration 
is chosen in matrix, and can be displayed, and it becomes possible to constitute as flat-surface drops, such as an 
alphabetic character and a graphic form. 

[0052] In addition, in the example of the luminescence display device explained until now, although the operation 
which an alternating electric field is impressed to an antiferroelectric crystal, and makes a cold electron emit was 
explained with reference to the numeric value, an operation and effectiveness of this invention are not limited only 
to these numeric values, and the above-mentioned numeric value is set up with the specification of the drop to 
make, the engine performance, etc., corresponding to the property of the antiferroelectric crystal to be used. 
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therefore, a setup of those other than the above-mentioned numeric value — or it cannot be overemphasized that the 
antiferroelectric crystal of other properties is used and what has the same operation and effectiveness can be 
constituted within the limits of the main point of this invention. 
[0053] 

[Effect of the Invention] Since the antiferroelectric crystal was used, the emission current can be enlarged. 
Moreover, the emission current of the magnitude stabilized even if it did not use a vacuum is acquired. Moreover, 
since the internal stress of the antiferroelectric crystal generated according to the piezo -electric effect by impression 
of an alternating electric field is small, the life of a display device can be improved. Furthermore, since polarization 
becomes zero when the above-mentioned impression electric field are made into zero, even when a flat-surface drop 
is constituted, there is no irregular luminescence of a fluorescent substance, and it can improve the responsibility of 
luminescence of a fluorescent substance. Consequently, it is durable and work of the bright luminescence display 
device excellent in the display property is attained. 

[0054] Since it became unnecessary to have formed the emission section of a cold electron with the precise 
formation process, the formation process of a display device was simplified. Therefore, a component with a uniform 
property is obtained easily and it becomes easy to make the drop of a large area. Moreover, since the electron was 
emitted from the flat-surface section, it also becomes possible to pass a high current and the display stabilized even 
if it passed the long duration current further came to be obtained. Therefore, the display engine performance and 
dependability have been improved. 

[0055] When a flat-surface drop is constituted, each unit display eel can be arranged in matrix to a plane, at least, 
either of the two electrodes can be made into Kushigata, the top-face electrode 3 and the rear- face electrode 4 of an 
antiferroelectric crystal which lie at right angles to each other up and down can be prepared, these two electrodes 
can be chosen in matrix, and an alternating electric field can be impressed. Therefore, it became easy to make the 
unit display eel of the arbitration of a flat-surface drop emit light. If a hole is prepared inside the top-face electrode 
3 and a fluorescent substance layer is formed in this hole at this time, interference of luminescence of each unit 
display eels can be lessened. Consequently, it became possible to constitute a flat- surface drop easily. 
[0056] The cold electron emitted from an antiferroelectric crystal reaches a fluorescent substance layer, makes a 
fluorescent substance emit light, and can check this luminescence from the eel outside through the glass of the 
upper part of a fluorescent substance layer. Therefore, the luminescence display device has consisted of easy 
structures. 

[0057] Since the cold electron emitted from the antiferroelectric crystal reaches a fluorescent substance layer very 

efficiently when vacuum gas is used, whenever [ luminescence / of a fluorescent substance ] can be enlarged. 

Structure can be simplified when an insulator or a n-type semiconductor is used instead of vacuum gas. Since the 

semi-conductor constituted the whole display device at this time, the configuration became easy and 

correspondence of it was attained easily at the thin shape, the light weight, and the miniaturization. 

[0058] Since the emission current can be enlarged, luminescence can be made bright. Moreover, since it was stable 

even if the display property used it for a long period of time, dependability has been improved. 

[0059] The flat-surface drop of a large area with which a display property with simply uniform structure is acquired 

stably can constitute now easily. 
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♦ NOTICES *. 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the display device concerning the first example of this invention. 
[Drawing 2] It is the electric-field-polarization property Fig. of the antiferroelectric crystal explaining an operation 
of the first example. 

[Drawing 3] It is the wave form chart of the alternating electric field explaining an operation of the first example. 
[Drawing 4] It is the emission charge property Fig. of the antiferroelectric crystal explaining an operation of the 
first example. 

[Drawing 5] It is a display device sectional view concerning the second example of this invention. 

[Drawing 6] It is a display device sectional view concerning the third example of this invention. 

[Drawing 7] It is a display device sectional view concerning the fourth example of this invention. 

[Drawing 8] It is a display device sectional view concerning the fifth example of this invention. 

[Drawing 9] the hole concerning the fifth example of this invention - it is the example of an aperture top-face 

electrode. 

[Drawing 10] It is the example of the electric-field control explaining an operation of the fifth example of this 
invention. 

[Drawing 1 1] It is a display device sectional view concerning the sixth example of this invention. 
[Drawing 12] It is the sectional view of the display device of ferroelectric use of the conventional technique. 
[Drawing 13] It is the sectional view of the display device of p-n junction use of the conventional technique. 
[Drawing 14] It is the explanatory view of the internal stress of the display device of ferroelectric use of the 
conventional technique. 

[Drawing 15] It is the electric-field-polarization property Fig. of the ferroelectric of the conventional technique. 
[Description of Notations] 

1 Luminescence Display Device 

2 Antiferroelectric Crystal 

3 Top-Face Electrode 

4 Rear-Face Electrode 

5 Grid Electrode 

6 Fluorescent Substance Layer 

7 Glass 

8 Insulating Substrate 

9 Alternation Electrode 

1 0 Intermediate Product 

1 1 Intermediate Product 

1 5 Y-axis Electric-Field Controller 

16 X-Axis Electric-Field Controller 

81 Cel 

82 Insulating Substrate 

83 Lower Electrode Layer 

84 Ferroelectric Layer 

85 Up Electrode Layer 

86 Glass Cell 

87 Fluorescent Substance Layer 

88 Power Source 

89 Bias Electrode 

90 Bias Power Supply 

91 P Type Semiconductor Substrate 
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92 P Mold Impurity Range 

93 N Mold Impurity Range 

94 Oxide Film 

95 Chip Section 

96 Insulator Layer 

97 Conductive Layer 

98 Junction Field 

Emax The impression maximum electric-field value 
P Polarization 
S Switching field 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 




[Drawing 1 1] 
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[Drawing 12] 
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